Mechanism of cadmium-induced cytotoxicity in rat hepatocytes. Cd-induced acidification causes alkalinization accompanied by membrane damage.
Exposure of rat hepatocytes to cadmium below 50 microM for a short period (10 min) resulted in cellular acidification. Conversely, exposure to Cd more than 50 microM for a long period (60 min) caused cellular alkalinization accompanied by membrane damage as reflected by decrease in cellular K content and loss of intracellular lactic dehydrogenase. In hepatocytes exposed to 5 microM Cd, a concentration sufficient to induce acidification without cytotoxicity, the metal was preferentially associated with the crude nuclei and cell debris fractions, suggesting an interaction between Cd and cell membranes to cause acidification. Omission of bicarbonate from the incubation medium induced cellular acidification. The presence of Cd in this medium did not potentiate the medium-induced acidification. Mg-ATP (25 microM) induced cellular acidification in relation to an increase in the concentration of cytosolic free Ca. The coexistence of Mg-ATP and Cd at the concentrations which had no effect on cellular pH in the presence of either agants induced cellular acidification. These observations suggest that Cd induced cellular acidification by modulating the process connected with the rise in cytosolic free Ca via interaction with plasma membranes. This acidification had no strong immediate cytotoxic actions but led to subsequent cellular alkalinization accompanied with severe cytotoxicity and membrane breakage.